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Problem Introduction

NASA programs have large numbers (and types) of problem reports.
• Typical Datasets: 3000+ to 27000+ records, 1-4 pages each;
• Aviation Safety Reporting System (ASRS): 27000+ records, 1

paragraph each.

These free text reports are written by a number of different people, thus
the emphasis and wording vary considerably

With so much data to sift through, analysts (subject experts) need help
(a) identifying possible safety issues or concerns, and (b) confirming
that important problems haven’t been overlooked.

• Unsupervised clustering is the initial step to accomplish this;
• We think we can go much farther, specifically, identify possible recurring

anomalies.
• Recurring anomalies may be indicators of larger systemic problems.
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Searching for Recurring Anomalies

• These reports do not have an anomaly category
associated with them.

• Potentially several hundred thousand reports.

• Some systems have been around for decades.

• Enables analysis of trends of anomalies (trending).

• Can’t be addressed using standard clustering techniques.

• Our systems use content-based similarity as well as
statistical similarity.
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Definition of Recurring Anomalies

• Recurrent failures described
in text reports.

• Problems that cross
traditional system
boundaries.

• Problems that have been
accepted by repeated
waivers.

• Discrepant conditions
repeatedly accepted by
routine analysis.

• Events with unknown
causes.
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Detecting Recurring Anomalies

1. Calculate cosine similarity between all
document vectors.
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Detecting Recurring Anomalies

recurring anomaly clusters

2. Apply agglomerative clustering.
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Detecting Recurring Anomalies

3. Identify referenced documents.

d1

d2

d3 d6

d5d4

If d1 refers to d2 and d4, and d4 refers to d6,
then d1, d2, d4, & d6 are considered a recurring anomaly.

And if d7 refers to d8, then d7 & d8 are considered a second
recurring anomaly.

d7

d8



9

Detecting Recurring Anomalies

4. Identify & visualize possible recurring anomalies.
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Testing the Recurring Anomaly
Detection System (ReADS)

• Subject experts reviewed a subset of the
Shuttle Orbiter Corrective Action Records
(CARs) specifically to identify recurring
anomalies.

• We extracted 333 reports to test the
performance of our system - Recurring Anomaly
Detection System (ReADS).

• Of those 333 reports, the experts identified 20
recurring anomalies and ReADS identified 39
recurring anomalies.
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Performance of ReADs

12 exact matches between recurring anomalies (RAs) discovered by
experts and RAs discovered by ReADS.

6 previously unidentified RAs discovered by ReADS which were
confirmed by experts.

1 record was identified by experts as being part of an RA and was
missed by ReADS.

On a subset (333) of the Shuttle Orbiter Records:

58% of the records were eliminated as non-recurring anomalies by
ReADS.

5% of the expert RAs were separated by ReADS into more than one RA.

8% of the ReADS RAs combined two expert RAs into a single RA.
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Our Innovations

• Enable analysis of anomaly trends using a
combination of content and statistical search
methods.

• ReADS is a novel tool designed especially for
identifying recurring anomalies across multiple
databases.

• Development of robust platform to analyze
and visualize recurring anomalies.
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NX/ReADS Demonstration


